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Background 6
While little is known about the motivations underpinning veterinary work, previous 7 literature has suggested that the main influences on veterinary career choice are 8 early/formative exposure to animals or veterinary role models. The aim of this study 9 was to develop and provisionally validate a veterinary career motivations 10 questionnaire to assess the strength of various types of career motivations in 11 graduating and experienced veterinarians. 12
Methods 13
A cross-sectional sample of experienced veterinarians (N=305) and a smaller cohort 14 of newly-graduated veterinarians (N=53) were surveyed online using a long-form 15 questionnaire. Exploratory factor analysis (EFA) was used to iteratively derive a final, 16 short-form questionnaire for survey of a second cross-sectional sample of 17 experienced veterinarians (N=751). 18
Results

19
EFA derived a final questionnaire with 22 items loading onto six factors (social 20 purpose, animal orientation, vocational identity, challenge and learning, career 21 affordances, and people orientation). While motivations based in animal orientation 22 were predictably strong, those based in vocational identity were not universal and 23 were weaker in younger and graduate veterinarians; both of these motivations were 24 rated lower by males. Motivations based in challenge and learning emerged as some 25 of the strongest, most universal and most influential; people orientation and social 26 purpose were also important, particularly for older veterinarians. 27
Conclusion 28
The major motivations for pursuing a veterinary career may best be represented as 29 an intrinsic passion for animal care and for learning through solving varied 30 challenges. These motivations are largely intrinsically oriented and autonomously 31 regulated, thus likely to be supportive of work satisfaction and wellbeing. 32
INTRODUCTION 35 36
What motivates people to become veterinarians, and what provides ongoing motivation for 37 veterinarians in their work? While it might be assumed that the barrier of highly competitive 38 selection implies strong career motivations in incoming veterinary students, little is known 39 about the nature of these motivations and how they evolve across the transition to work, or 40 across the career lifespan. Several propositions are clearly flagged in the literature: that 41 people decide to become veterinarians at an early age, [1] [2] [3] [4] [5] [6] and that this decision is typically 42 influenced by formative exposure to animals 1-4,7 or veterinary role models. 4, 5, 7, 8 However 43 these factors describe more the narrative of initial career choice, than the ongoing or future 44 motivations that veterinarians might seek in their work. By contrast, an exploratory 45 qualitative study of the career motivations stated by graduating Australian veterinary 46 students 9 found that statements of early vocational identity were not prominent. Rather, 47
graduates stated a broad range of reasons for becoming a veterinarian in addition to animal-48 oriented identity, including themes such as love of learning, challenge and problem-solving, 49 variety, social relatedness, helping people, social contribution, and career opportunity. An 50 interview-based qualitative study in the UK found similar themes of intrinsic interest in 51 scientific problem-solving, and navigating belongingness. 6 52 53 Some data suggest gender differences in veterinary career motivations, which are of interest 54
given the strong gender bias in those entering the profession. 3,5,10 In Heath's longitudinal 55 studies, female students reported deciding to enter veterinary science earlier, and were 56 more influenced by 'love of animals' and 'interest as a child in living things' relative to males, 57 who were more influenced by income. 10 Ilgen et al. 7 found in the US that females were 58 more likely to report being attracted to the career by the experience of owning a pet and 59 the opportunity to care for animals, while men were more likely to be attracted by career 60 status or "the rigour of the educational environment". (p. 1590) Similarly in UK veterinary 61 students, females were more likely to confirm 'owning an animal', 'something I always 62 wanted to do' and 'visited a vet with a sick animal' as reasons for choosing a veterinary 63 career, while males were more likely to indicate 'hardest course to get into', 'to join a 64 profession' and 'want to train as a scientist'. 11 In a French study, Sans et al. 5 found the 65 themes of 'passion', 'vocation/dream job', 'varied job', 'animal welfare', and 'liking animals' 66 were more frequently cited by female students, while males were more likely to state 'high 67 income' or 'well-thought-of job'. Female veterinary students have been shown to have greater concerns for animal welfare than males, 2,10 and similar bias towards animal welfare 69 has been shown in the context of analgesia provision by female veterinarians. 12,13 70 71 While most of these studies have approached veterinary career motivations in the context 72 of college admissions and future workforce planning, motivation influences a wide range of 73 important outcomes including work performance, engagement, learning, and job 74 satisfaction. A small but consistent body of evidence shows that veterinarians find job 75 satisfaction from intellectual challenge and learning, from client and colleague relationships, 76 and from 'making a difference' through helping animals, people, and society. [14] [15] [16] Motivation 77
is also a central factor in veterinarian resilience and wellbeing. 9,17 One major theoretical 78 framework linking motivation and wellbeing is Self-Determination Theory (SDT), 18 which 79 concerns the quality, rather than the quantity, of the motivations underpinning behavioural 80 choices, particularly the degree to which these are self-regulated and autonomous. SDT 81 broadly divides motivations into those that are intrinsic (inherently rewarding) versus those 82 that are extrinsic (for attainment of an external goal or reward separable from the activity 83 itself). These can be further subdivided into a continuum in which extrinsic motivations are 84 categorised by the degree to which they are internalised, and thus supportive of 85 fundamental psychological needs for competence, relatedness, and autonomy. Motivations 86 closer to the intrinsic/autonomous end of the SDT continuum have been associated with 87 positive psychological consequences. 18 In the context of medical education, the Academic 88
Motivation Scale (AMS) builds on SDT by further subdividing intrinsic motivations according 89 to their alignment with the needs to know, to accomplish, or to experience stimulation. 19 Notwithstanding the consistency of the above evidence, this study was designed to address 96 several knowledge gaps around veterinary career motivations. Most studies of motivation 97 have sampled undergraduates, rather than working veterinarians, and have discussed the 98 likelihood that regardless of a person's initial motivations for entering veterinary science, 99 these may change across their career. 1, 3, [5] [6] [7] 9 This leaves open questions around whether 100 patterns of career motivations are similar between veterinary students and experienced 101 veterinarians, and thus by inference how these change over time or with increasing work experience. Comparison of motivation between populations or over time ideally requires a 103 career motivation questionnaire that has been designed and validated for veterinary 104 contexts. The structure and wording of the 'Veterinary Motivation Test' developed and 105 validated by Vandeweerd et al. 20 render it principally suitable for student contexts. 106
Accordingly, the aims of this study were to develop and pilot a veterinary career motivations 107 questionnaire, and apply this to assess the strength of various types of career motivations in 108 graduating and experienced veterinarians. In order to establish construct validity, the 109 sensitivity of the instrument to predicted gender effects was tested, as well as the 110 relationship between career motivations and basic demographics including age and type of 111 Shapiro-Wilk tests. In order to reduce the length of the questionnaire and distil its 168 component structure, EFA was performed using principal axis factoring with oblique rotation 169 (oblimin with Kaiser normalisation). Items were removed in a iterative procedure to stepwise eliminate items with weak loading (less than 0.4), generalised loading onto 171 multiple factors, or poor fit to other items in emergent factors (i.e., poor content validity and 172 interpretability). 23 and eigenvalues of ≥1. Cronbach's alpha was used to establish internal consistency of final 175 factors; an alpha of 0.7-0.9 was considered good. 23 Effect of item removal was also tested 176 (i.e., that item deletion did not result in improvement of alpha for the remainder). A 177 minimum of three items were retained per factor. 24 Using the same method, EFA was 178 independently repeated for the short-form questionnaire data from survey 3. The most highly rated items in the final derived questionnaire (Table 1) comprised the 237 animal orientation and challenge and learning factors, while the lowest rated items were in career affordances. Items in vocational identity had the most variable responses (i.e., highest 239 standard deviation), with over a quarter of respondents rejecting (i.e., score 1 or 2) the 240 statements 'I've always wanted to be a veterinarian' and 'It is all I've ever wanted to be'. 241
Item ratings in the new graduate cohort (survey 2) were significantly higher compared to 242 more experienced veterinarians for multiple items, but significantly lower for two items 243 within vocational identity ('I've always wanted to be a veterinarian' and 'It was a childhood 244 dream to become a veterinarian') and the item 'It provides a decent income'. Item ratings by 245 female respondents were higher compared to males for all items in the vocational identity 246 and animal orientation factors, but significantly lower for 'It provides a decent income' and 247 'There are lots of career opportunities as a veterinarian'. These gender effects were 248 confirmed at subscale level by multivariate regression ( Table 2) (Table 3) showed that while all correlations were 259 statistically significant, vocational identity correlated most strongly with animal orientation, 260 while the people orientation, social purpose and career affordances subscales correlated 261 most strongly with each other. While all factor subscales were significantly correlated with 262 the global motivation and global satisfaction items included in surveys 1 and 2 (treated as 263 respective global estimates), the vocational identity and animal orientation subscales were 264 found to correlate mostly weakly with these global measures. Cronbach's alpha values for 265 the global motivation and global satisfaction measures were 0.72 and 0.88 respectively. identity, and to a lesser extent animal orientation, were also found to have the weakest 289 correlation to global motivation and satisfaction, subject to the caveat that these simple 290 global estimates were unvalidated. 291
292
By contrast, motivations based in challenge and learning (e.g., love of learning and problem-293 solving) were found to be among the highest rated, most universal, and most influential (i.e., 294 most strongly correlated to global motivation and satisfaction). This aligns with the 295 conception of Armitage-Chan et al. 26 of the veterinary professional as one who navigates 296 challenges and solves problems in order to help animals, people and society. Results also 297 suggest that motivations in challenge and learning may become increasingly important for 298 older veterinarians, and are positively associated with career choices in large animal and 299 non-clinical practice. Motivations comprising animal orientation were also highly rated, in 300 line with previous literature 1-5,7,9 and as might be expected in predicting why intelligent, 301 medically-minded people might choose to pursue veterinary rather than human healthcare. 302
Since many veterinary entrants might potentially have also satisfied entry requirements for 303 medical or paramedical courses, they may have already decided significant life choices based 304 on their stronger motivations for animal versus human care. Importantly though, animal 305 orientation motivations should not be viewed as inversely correlated with human-oriented or social motivations, since these were instead found to be (weakly) positively correlated. 307
While motivations around people orientation and social purpose may become more 308 important with age and experience as suggested by Cake et al., 9 animal orientation 309 motivations apparently remain very strong across veterinary careers. In line with prior 310 literature, 3,15,27-30 extrinsic motivations here comprising career affordances, particularly 'It 311 provides a decent income', were found to be comparatively less important, except perhaps 312 for those pursuing non-clinical careers. This adds to already comprehensive evidence that 313 veterinarians are not strongly motivated by financial gain, 31 a point noted as being 314 potentially at odds with the status of many veterinarians as fee-for-service providers within 315 small businesses. 32 316 317
As predicted from previous studies 2,3,5,7,10 gender significantly influenced the pattern of 318 veterinary career motivations, with female respondents rating vocational identity and 319 animal orientation more highly, and some aspects of career affordances (income, 320 opportunities) lower. This closely aligns to various reports that female veterinary students 321 are more likely to indicate a love of animals, 3,5,7,10 a sense of vocational identity 5,11 and 322 concern for animal welfare, 2,5,10 while male students are more likely to be attracted to the 323 profession by potential income 5,10 or status. 5,7,11 Similar patterns have been reported for the 324 academic motivations of medical students, with females higher in intrinsic motivation 325 subscales, while males are more extrinsically motivated. 19, 33 However gender effects were 326 notably absent in surveys of French and Belgian students using a comparable instrument the 327 Veterinary Motivation Test, 20 suggesting a difference in either that sample population, or 328 the items and subscale structure of that questionnaire. 329 330 Cake et al. 9 found that the stated motivations of newly graduated veterinarians included 331 multiple intrinsic and extrinsic motivations as defined by SDT, 18 but that this dichotomy was 332 somewhat forced, for example in splitting the love of animals (intrinsic) from the desire to 333 reduce animal suffering (extrinsic). Such motivations comprised a single factor in the present 334 study, supporting the internalised, autonomously-regulated nature of motivations based in 335 helping animals and people. Similarly while intrinsic motivations for learning, 336 accomplishment and stimulation were strong, these did not resolve into distinct factors as in 337 some academic motivation scales. 19, 20, 34 Rather, the factors resolved in this study reflected 338 more the subject of the motivations (i.e., animals, people, society or self). Nevertheless, the 339 motivations broadly aligned with SDT macrotheory in reflecting fundamental needs for competence (challenge and learning), relatedness (people orientation), and autonomy (in 341 the sense of personally congruent and meaningful purpose). Motivations that are intrinsic or 342 autonomously-regulated in the SDT continuum are predictive of positive psychological 343 outcomes. 18, 35 These findings again demonstrate the potential alignment of veterinary 344 career motivations with known sources of work satisfaction, 14-16 job characteristics 345 associated with positive outcomes, 30 and predictors of eudaimonic wellbeing (i.e., wellbeing 346 based in self-actualisation and meaningful fulfillment) 18,36 as outlined conceptually by Cake This study provides fresh insights into the career motivations of veterinarians, which are not 378 well studied beyond veterinary student studies and scant data on job satisfaction. 6,14-16 379
Cross-sectional surveys using a provisionally validated veterinary career motivations 380 questionnaire confirmed that there are multiple strong motivations for veterinary work, We are grateful to the many survey respondents who made this study possible. This study 406 was completed as part of the VetSet2Go project, supported by the Australian Government 407 Independent t-test * P < 0.05, ** P < 0.005 522 523 
